The necessity for parental care is a driving force for determining mating systems and social organization. The European ground squirrel, Spermophilus citellus, is a polygynous, gregarious species in which male parental behaviour would not be expected. We had observed males digging in litter burrows that were later occupied by females and their offspring. Males never stayed overnight within these burrows. To determine whether this was some kind of paternal effort we tested the following hypotheses: (1) that male burrowing behaviour was directed towards the male's own offspring or towards the pregnant or lactating mother of the male's offspring; (2) that this behaviour had costs in terms of condition, decreased survival or fecundity; and (3) that it benefited offspring condition or survival. All three assumptions were met. Males worked on the litter burrow of their copulatory partners. Thus, this behaviour was directed towards the male's potential offspring. Male burrowing costs were seen in decreased foraging time and increased body mass loss. Offspring benefits were evident in increased mass at natal emergence. We conclude that male digging at litter burrows can be considered as paternal effort. Lastly, we considered the effects of polygyny on this male parental effort by comparing mating effort, mating success and paternal effort. High mating success was associated with high mating effort and low paternal effort. Moderate to low mating success was associated with lower mating effort and higher paternal effort, indicating a trade-off between the two.
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Parental care is any behaviour increasing the fitness of a parent's offspring (Clutton-Brock 1991) . It includes provisioning of young inside or outside the parent's body and acquisition and maintenance of critical resources such as nests or burrows (Kleiman & Malcolm 1981) . Whether or not a parent should provide parental care depends on the costs and benefits resulting from these behaviours (Trivers 1972). In mammals, parental care can be costly for males because of their high potential reproductive rate. Because of both this and the intense maternal effort during gestation and lactation, male parental care tends to be less common among mammals than in other taxonomic groups. Activities that constrain the number of mates are costly to the male (Clutton-Brock 1991). As a consequence, one often finds a trade-off between paternal behaviour and mating effort and the presence of the former is often accompanied by monogamy and strict social organization (Dewsbury 1981; Kleiman & Malcolm 1981) . For instance, biparental care is found in several monogamous rodent species such as Peromyscus californicus (Gubernick & Alberts 1987) , Microtus ochrogaster (Solomon 1993) and Phodopus campbelli (Wynne-Edwards 1995). Paternal care is not, however, restricted to a particular mating system (Kleiman & Malcolm 1981) . It has been reported in several highly social sciurid species with a harem-like, polygynous mating system, for example Marmota caligata (Barash 1975) , Cynomys ludovicianus (Hoogland 1981) and Spermophilus parryii (Michener 1983) . In polygynous sciurid species with low levels of sociality, however, studies to date have not described parental behaviour in males, for example S. beecheyi (Boellstorff et al. 1994) , S. beldingi (Holekamp & Sherman 1989) , S. richardsonii (Michener & Locklear 1990) and S. brunneus (Sherman 1989) .
The European ground squirrel, Spermophilus citellus, is an essentially asocial, polygynous species living in loosely structured populations (Huber 1996; Millesi et al. 1999b ). Male territoriality is restricted to the breeding season and juveniles disperse away from the mother's range. Owing to the need to hibernate, reproduction is restricted to a
